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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide novel antenna 
structure and power supply method for causing 
generation of a standing wave to substantially disappear, 
to provide a discharge device having high plasma 
evenness, a plasma treatment method of a large-surface 
substrate and a solar cell having high productivity. 
SOLUTION: A plurality of U-shaped antenna elements, 
both ends of which are used as a power supply end and 
an earth end, respectively, are arranged with equal ^ 
intervals on a plane in such a manner that the earth end 
and the power supply end alternate to construct an 
array antenna, a phase is changed 180° in order from 
the end of the power supply end to supply AC power of 
the same frequency at a time, the length of a linear 
conductor is determined at the frequency of 10 MHz~2 
GHz in such a manner that the ratio of a reflected wave 
measured at the power supply end to a progressive wave 
measured at the power supply end is 0.1 or lower. When 
a is regarded as a subtrahend constant, the length La 
(m) of the linear conductor is controlled to 0.5(1 /a)<La<1 0(1 Ax). 
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<Dm&2ti.x^%^m<^t%z?&ftW}Zto2.ft&wi 
mmt LtzTyv-rmttmrn®. ztizticoryT 

ttt^st ^'zstat^i. i o iz. ■$s,Q&<m-<v ! m±.iz 
mtsmizsimLxTu-fTyTi-zffi&L. wrv^r 
y^i-iz^mtf^m^LxM^.^zmmyyx^m 
m-z>7"7x-?ym)jmiiz&\\x . tAtt«K)iiu> 

feJBtefiffl £ 1 8 0' -2o^t3-£T-^te|3|-Ei!fciSt 
^«^2r^«L. ISJil^a: 10MHz-2GHzt 
L. «**»4i-ca!«S*i.*JIMT«»=«-r*RJ»«^lfc 

**o. i WTt^s x o izmm^.mm>^ zz&tzT 
[0033] t/cti. zjjt&nMMitfrkmtZs <m 

^180* ^o«^-(fcS*T-^Ff=ra— 
S^lL. mffimif (Hz) $r 1 0MHz~-4 00M 
HztU T5X-7cdI^«*a; p ?rBfffE^M^:i:J!tm£E 
*P (Pa) 

1.61 x IP' 7 



-yi.5^Jxio 7 

(m) 5r 

<y=-zio/xio-*im[^ 

x-mtfctziz. §tg.ztiz,mmim.a <i/m) 

6.28/ 



o = -Im 



1 



a:, 1,7 x 10"' J 

tcJ:0«IEiai8?RiW*o»«La (m) 
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0. 5 ( l/a) <La<l 0 (1/a) 
[0034] *ffeBJc7)^(©m?filii . ±IS*^BJ<7) 

[0 0 3 5]^, *fWBK*J^"C» mfabte. #7* 
[0036] 

inmnrnwami v.Ttz*mx?>mMcojm&mt: 
□ 6 *3a& i u^atcjff o tttf btuzmi 

JW&TO 7 fczttft L . flijSScT)^^ 1 0 ZIL-gM 1 <7)H 

-Ti. Jt$r 0 . 1 £lT£:-?--g>a*X{± ( 6 ) sfcMfcflr*-* J: 
[0 0 37]7yft;lf2(i, S U S . A H?<7>i£tt 

[0038] f8m#3li, Ef£tf^#:£M&«?I-f &i 

02 (a) fc^Lfcidt, *^«^«IBJ 
sW« < =5r 0 ^ v tiBWfcRRje LXT > x^O-SPtcf^m* 

mtfmTcrhifr&tfhh. zcotfr&iziz. m2 (to k 



H2 (c) (CajfrfJ:**:. 7yftft$ 

^cfiot. mro* *><t&m&tm tx ts< . -z 

3fU>. fcfc. S»4cOJP$ (»«) li. 

muiTyvy (mmm) o. immnm 
iii±i)<nmi,zm^htih. mm.mt. r^x?, mz*t 

[ 0 0 3 9 ] &i>. ®{>MB<0iSM5&£. *B*«DT>'7 ! "*- 

[0040]^, *m&im.mwi±, m 3 t^-r i 
at, ®&<vT>Ti-m?2*mwmwmiz®,nLti 

Sfet=J5fsecolBllI*BHttT«RJBt 
IBSUJtlfitfc L. »JlOPifl!(c%»»H: 1 1 SrSC 
Lfe#HH««ifik-r&<OA<ff* Lv\ ZcoZotcffifiLb 

fttifflWi:3 0-~6 0mmm££*S<T'£SJt 

^M^Hig-TS Z.btfX%h« 
[004 1] 

{4. 0. 5m. 1. 0m, 1. 6m^ZiatL. W 
Jl|^5 0MHz, femJBE^llOPaCfcftS^tS^ 

tz. ZCOfeZk. 0. 5mT'«. ffimS:^$-)i:S«ri:{i 
■C^^-oJt. l. OmTli. St«r7X-7#f|£L*: 
sm* 1 ^^ < itffSfetitLT 1 OXfcfflitvvfc. 

•5^rJg^m'o^/v:. — 1. 6m«7yfmi. 
^W'l^ofc, KtC. St«E^]^2 0Pai: 

i-x'bw&im&Ltztf. zmmi*%<i oxzmt 
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JJE**flST-^4Sl*#fflfeilfc. CKOffi^ (20Pa)T 
[0042] JiLbb>£>. a^^^JiUi^TV^-^cT)!! 

7X7«TO-tt^5 jcp*. a i k & i k 

[0043] J3UL<^e*Sr*(c. IMKHttft8 5 M H 

xvcvDssnsrHttu i<o«arc<o3e»wrfflai* 

fr-^fc. r^-ri- WiSllg»(±/5$ lmm»f7oy (2 
Ttffllfc. IWfcflBfflLfc^Xtt. S i H 4 
/H 2 = 0. 20S^XT'S>S. *3ft|C. #7>tt 

ryT"^«-?^fflffl2- i8o- -ro-r^ Lfc#JBTjacK 

t. 2 ~3 P a<7)&ME.JlV>&&>mm<7)m--1£li&nt 
6k. RW&#lt*U iW#«»WBaflnWRfch.*J: 

[ 0 0 4 4 ] mz. I»SSg&eD*£ 1 . 6 mOTW 7> 
•r^SrfflV^T. *Sc«E*0. l~1000Pa«5tlT 

it. Ty^zmm-tzsmmmttfi omhz 

5W3rimffltf>£3 1 . 6mll »f 3 fcT 

mtDStircii* 1 0 0PaaT«ff7Jta 

[0045] HlSfflttft8 5MHzffl^COH 

X^m-ti. 08O^57fcJ:Sk 1. 6m 

<0B**<D*Sli. 1 ~ 1 0 0 P aOBE^^tSt'O . 5 



•5 i k § its . JOMgCMtiRfi . ITROil 0 T 
fcofc. 0. 1-0. 6Patlll(«!!)5tj@L^ 

fc. WC2~3 P affifiniRSfift*>*$ < . 

izi.hyvx-?^~'&^0mx'h^tz. iohr'io 
p aimx'&TyTi-&%Mxny°yx-?®mtfi&< % 
is^7yft** { fttr!tJ:tx 

£>ix6. =flr45. Ifc^^jB-CS^-jfcEftWjrCJi. 

fc-Wnfro fc fc<ok fitay$*i6 . 

[0046] jaS5W*»*400MHztcUfc«^fe:o 
KTBW*. H9<0^57(Cj:<iHr, 10PagJK(7) 
E*jT"f4. TVT-lrWSJmtoS&tf (1/«)«10 

« fcaae u x& *) . r ^T^-^^Jragp-r-or 5 x v«* 

mZtlZ. Sll&OiSS. 1 0 P aftifioStWEAfitWrc 
:T5X"?%-ttttfi#T**K ifcRiffc/J^vvbare 
0. 5 ( l/o) <lff»a5<0ftSLa<l 0 ( l/«> 

[0047] J2Lh«E3*T»*»*a 0 , SBMmzlt. ® 

•K(BS«aj)WCBGTaEflrt-*. L*»L. vlix^O 
y 1 5 ^ - * JteSflrf * - k TM< 7 )7>'ftS* ! SSC 

[0048] ^W^cO^&^m^XTU-f TV*r1r0M 
mizmiZ&MLX. a-Si*WKfiS-KfPLJfe. i 

cos*. TfmaK»«Baifcra**»tt*»ottflft*< 

[0049] 

W'7X-7CVDgfit LT*»^*afflrSifcT, 
[EfficOfSm^HH] 

[Ell ] *»HJw»«^<^»jai«*wrrtB«WBfiB 

mx-hh. 

I m 2 ] T yftfT^J^^lSBTi!, S . 
[EI 3 ] «K^^iq^Si^llfta^I»$t« 
^WIBrBEIT-fe-i,. 

[Ei4 ] i&^fmtmm^comi^^-i-^yyx'h 
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[05] T>T^n^<ntt^ftm*mm-hwemx' 

[07] MKIffiMRl OMHzKfcft&TyT-^tff 

[08] ®mmmk8 5MHziZ&»&Ty7-1-£:kE. 

[09] )IK^^4 0 0IVIHztCj3(t^,T>'7 i ^k 

[fl^OUMIi] 
1 3S£^. 

3 era*. 



4 ifrOSSUHS. 
6 

s ntftr— tok 
9 

10 giftftS, 

1 1**, 

l 2 

6 0 T^ri-. 

6 1 i^-X, 
6 2 

6 3 77X7. 



[01 ] 



[02] 



8<}> 



■a- 7 



<«> 



tb) 




<c) 



[04] 





StttttR (an) 
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[03] 



[05] 



[06] 



n *2 83 B4 




1 

0.1 



0.1 1.0 10 100 100O 

SE*3 (Pa) 



[09] 



1O0O 




0.1 
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F 5F045 AA08 AB04 BB01 BB08 CA13 

CB01 DP01 EH02 EH11 
5F051 CA16 CA23 CA40 



